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Abstract

Biomimetic robotic arms for space applications have taken into account both complex environmental adaptability and high-precision
operation requirements in their design and control, reflecting the technical characteristics of interdisciplinary integration. The presence
of microgravity, radiation, vacuum, and extreme temperature differences in the space environment imposes strict requirements on the
structure, drive, and control of robotic arms. The biomimetic concept provides new ideas for robotic arms in terms of joint flexibility,
driving flexibility, and end effector precision. By simulating the structural characteristics and motion patterns of natural organisms,
lightweight, flexible, and highly adaptable design can be achieved. In motion control, combining dynamic modeling with adaptive
control strategies can maintain stability and robustness in complex tasks, and improve the operational accuracy of end effectors.
This type of robotic arm has broad application prospects in fields such as extravehicular maintenance, spacecraft docking, material
transportation, and deep space exploration. It can effectively enhance the efficiency and safety of space operations and provide
reliable support for future space exploration.
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